Alterations in ovine myometrial beta-adrenergic cascade do not mediate tachyphylaxis to ritodrine.
The purpose of this study was to determine in vivo the dose response relationship between beta-adrenergic receptor (BAR) agonist concentration and various elements of the BAR cascade: receptor density, hormone-stimulable adenylyl cyclase activity, and contraction inhibition. A previously described, chronically-catheterized ovine model was used. Ritodrine was infused continuously over 24 h in 22 mixed-breed sheep. Each animal received a single, constant infusion rate. Myometrial biopsies were obtained before and after the drug infusions. BAR density was determined using tritiated dihydroalprenolol. Adenylyl cyclase activity was determined using the Gilman competitive protein-binding assay. Intermittent oxytocin boluses were given into the maternal aorta and contractile response was determined. Infusion rates of 0.06-4.0 micrograms/kg/min yielded steady-state ritodrine serum concentrations of 5-168 ng/ml. No significant correlation was found between the ritodrine concentration and the magnitude of decrease in BAR density. Significant correlations existed, however, between the ritodrine concentration and both the magnitude of decrease in adenylyl cyclase activity and the loss of contraction inhibition. There was no correlation noted between the BAR cascade alterations and the loss of contraction inhibition. Despite significant reductions in receptor density (down regulation) and dose-related reductions in hormone-stimulable adenylyl cyclase activity (uncoupling), ritodrine at low concentrations was still able to inhibit oxytocin-induced contractions, i.e., tachyphylaxis did not occur. Tachyphylaxis appeared to correlate only with the serum ritodrine concentration. Hence, alterations in the BAR cascade do not necessarily equate with a loss of end-organ response (tachyphylaxis). Previous concepts based on in vitro studies about the interaction of the BAR agonist with its receptor, the subsequent generation of intracellular messengers, and the resultant end-organ response may not apply in the intact animal.